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(57) -HaoopexeKHe oxhochxcx k HcpxeA©- 
fiUBaicaea npo»naiieHHOcxH h npeAHaanaie- 
ho ana penoirra oecaaw-x xohohh h hso- 



JUIUHH 06BOAHHB-HXCB n|KW«TH.IN« 

to a b soae nep*opauHH. Uenb - ooecne 
WH He'3KOKOMU< Max ep Man a nnacxupf . Ha 
xpyoax cnycaaBT nuipaBm <we jaxe- 
pu c ynnoTHMTCJJbRM^ aneMeirra>« h yc- 
TaaoBaeHWfl Ha hhx nnacrupb. 3axen 
aepxHHfl rope* «n*B«ro ywioxtoixeJibHoro 
MeNenra nwaBinwecicoro 1 naxepa paa- 

. . HMwteJt raaumu HKxep- 

Hcmawr HanpoTMa hhxhcsh n> _ 

nana BercpMeTHiKocTH. flnHHy nnacrup« 
BUMUcnanr no MaxeHaxH««ecxoA 4x>PMyjie, 
n P oH3Bowrr aanaicepoBKy ynnoTHHTenb^x 
sncHBHTOB naxepa a xonueBUX yqacxxax 
nnacTvpa n pacBMPCBHe Jinacxwpa no Bcefi 
: oreHue nyren cosftama HaCwxcuioro Rtme- 
* hhx b ynnoTKHTenbiMX aneMeHtax oaxepoB h 
T, LeanaxepKofl sore. Taxoe pacnono«e- 
bhc naacTNpa o6ecne«BiBaeT coxpa«Hocxb.. 
ero m oOcaAHoA kojiohhw b MKxepBanc, 
ocna«neHHOM oxBepcxHBi*. * ™- 



Haoepereioie othochtc* x HedrrefloOkf- 
eaweH npotaaaneBMocTM , a HMeHHO x 
cnocoeaM peMonxa oftcaawx * 
raxme HaonaUHH oCboakhbomxcb npoayx 
thbhmx nnacxoa b aoHC 

Uenb» Haoepereiwa BBnaexca ooecne 
MBHiie 3KOKOMHH Maxepnana CTac W* 

Ha 4«r. 1 H3o6pa*eK naxep W"*" 

hum Ha hch naacThipcM b xpaHcnopxHOM 
nonoxeHH::-, «a 4«r. 2 - xo *e, npH _ 
3 anaxe P oBxe ero ynnoxHHxenb»,x aneHeH 
tob Ha wiacxupe; Ha 4«r. 3 - to xe. 
Z» npHxaxHHKOHueruxyMacxaoa nnacx*- 

D r. a o6caAHofl xonoHHe; Ha <l*«r. 

to xe, npH aaaepneHMM n P H*axH« xoKue- 



bmx ynacrxoB h Ae*op»«poBaHHH cpeAHe- 
ro ysacxxa nnacxwpa «o xacawta < BHyr- 
pcHHefl noBepxMocxbio oficaAHOft xwiohku. 

CnocoC ycxaHOBXM nnacxupa b HHxep- 
BBJie BerepMexHMHOcxH o8caAHoft xonoH- 
wt peanHayexca cneKr*W» oBpaaoM. 

Ha ninpaBnksecxHft inaxep,, BWitoMaio- 
■pt A nepxHMfl 1 h hhxhhh 2 ynnoxiwxenb- 
nue aneMeHTM, Heawy xoxopumm pasnemeB 
AH«*epeHaHanbH«ft wianaH 3, ycxaHaiwiH- 
VaexcH MexannHiccxHll nnacxwpb 4, xo- 
xopwft 4«xcHpyexcH Ha naxepe yno P a»« 5 
H 6. PaccxoHHMe Meawy ynnoxHKxenbMUMH 
aneNeuxaMf 1 h 2 ycxaHawuiBacxca b 

3 a BM CM MOCXH OX BAHKM lUiaCXbipH , u|ipe- 

ncjieHHoro no saaHCHMOCxii, h o6ecr.eMC- 
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Bon mojo aaxpftrra* ynnoTHMTeJibmx 
MCMeirroB 1 a 2 xo«u«duw yqacricaHH 

flrema wacmp* BuBapaeTcx b coot- j 
bctctbhb co cne^ymeft 9 bbhcb moct bv> 

me jvbiBa nnecnn)** w; 

1^ ahmha RRrepBana HerepneTHtiaoc- W 
tv oOcawoA koj]ohk4, m; 



L|- flraaa ynnoraKTenbaoro sjicmch- 
• • : va raApa^AHMecKoro naxepa, m;. 
? A^BnoBHe b rHApaaxwyecxHx no- 



15 



20 



'xepax npR npHxtTHU xoimeBux 
nacTKoe ruiaCTwpH, MHat.« 
. I - paccioaBKa ot yen* cxBaxHni 
*no aepxaea rpamfw HHTepsana 

BerepMSTB^HOCTH OOCBABOfl xo- 

nawa* 9 m| 
S - MOAynb ynpyrocxa MaTepnana 
• tpyd t Ha xoropux npoMSBOflHt- 

ex cnycx nnacrbipx, Mia; 
C - OTHoacHHe HapyxBoro AHaxerpa - 

x BByrpeBHexy TpyC, hs xoto- 

pux npoH s bqahtcb cnycx nnacTH- 

p*» _ ■ . 

jU - .ko944hab*ht Oyaccoaa Marepa- 
ana TpyO, Ha xoTopux npoHsao-. 
oarcx cnycx nnacTupfl. ^ 
Ilaxep c nnacrupcM 4 cnycxaeTca^aa 
xacocao-xoMnpeccopHwc Tpyfiax (Be no-. 
KM«u) » oCcawiyw xonoaay 7 x aaTep- 
aany 4 0 ae rep mstrvio cth t ocnaGneaaoMy * 
oraepcTHXMH 8, HkxhhA ynjioTHHTenbHuft 35 
MeicBT 2 ycranaanHBaioT rax, nrobu 
/ero aepxaan Topea Gun aanpoTHB arcxHeft 
rp«Bnqu HBTepaana 1 A , Kpk stom pacer 
<me H«ky rhxhbm topaom Bepx<iero yn- 
. noTKHTcnfcHoro sneHeara I u Bepxaeft ^ 
rpawnpi RBrepBana l e cocraBHT «eiwm- 

By a, paBKy» 2 . fe^Q x Effi * ywwiBawQwo 
y^nuBeBHe HacocHO-xonnpaccopHHX Tpy6 



Tup* AaanemeM P K , npw jtom cpeABax 
sacTb nnacrupx b HKTepuane l c Ae$op~ 
MfpycTOi pacMeTBbiM AaaneBaeM t^«Vj . 
AO xacaKHa c BByTpeBKefl noaepxHocrbio 
oOcaAHofl xonoBMi Ana acxjimeBHfl Harpy- 
30K Ha HHTCpBan 1 0 (4nr. A). B npoAec- 
ce ycraKOBXH nnacrwpb A bmcctc c naxe- 
poM nfepeneinacTCJi OTaocHtejibHO Harep- 
Ban a 1 0 06 cbahoA xojiohmjI aa sejiHSHHy 
a/2 , bo OixaroAapx BtiOopy n/maw nnap- 

TUpa B COOTBCTCTByXmCft ero OpB eHTBIUfH 

nepeA ycraaoBxbfl oTHOcHTeribHo bbxboA 
rpaBBipi HHTepsana l #l xomjeabie yiacr- 
xb tmacTwpH, npusarue x oOcaaboA xo- . 
jxoaae, OynyT aaxoAKTbca bbc BBTepBana 
1 6 aa paaaoM p ac ctohhhh a/2 or coot* 
BeTcrayxantx cro rpaHKA* Xaxoe pacixwio- 
xeHRe nnacTups o6ecn€WT coxpaaaocib 
ero Bjo6caABoft xojiobhu b* BKrepBanc f 
ocnaOneBBOM OTaepcTRam* 

• o p n y. jx a a a o 6 p c». kh 
CnocoO ycTaaoBXH nnaeTWjH ^ BBTep- 
Bana He rep hbth qm era oCcaABoft xonoa- 
u t aXTuwaxnptA cnycx Ha Tpy6 ax iha* 
pafijmnecxHx naxepoB c ymxoTHUTeJXbai- 
m BJieMeHTaMi h ycTaHoaneHRoro aa bhx 
nnacrbipa f aaaaxepoBKy ynaoTHHTCJibawx 
BJieneBTOB naxepa b xoruobux y«tacrxax 
nnacmpa h pacaHpeBKe imacTMpB no 
Bceft AnHHe nyreN cp3A«aua HBoiiTOVHoro 
AainaaHa b ynnoTBBTenbnix sneHeatax 
naxepoB-a b Ncxnaxepaoft aone 9 o t n h- 
n a » r h ft c a tcm, vro f *c ncnbio 
oCacneneHHa skobomih HaTepaana nnacw 
pa 9 nocne cnycxa* nnacTupa Bepxauft to- 
pen BBxaero ynnoTRBTenbaoro 3Ji*e>ieaTa . 
ranpaanHHecxoro naxepa paaMea^aioT uar> 
npoTHB RHxaeft' rpaaauu BBTepBana He- 
repHBTHHHocTH , a AAHHy nnacrwpH buCk- 
pawr b cnoTseTCTBHH co cneAyxtaeft aaBB- 

CHMOCTblO 



npa ycTaaoBe nnacmpa* Co9A«rr b naxe- 4 ^. 
pa K3.6farro«tBoe Aaaneaae nop a ax a 2-3 Mlla 
.a 3 anaxepoBbiB awr ymioTBHTeHbie an cue h- 
tu 1 h- 2 b xoHAeMtx y^acrrax nnacTupx 
4 (<t«r # 2)» IIoBunajOT Aaaneme ■ naice- 
pe a'pacvapanr ero- eaavaha ynnoTaa- 50 
TeabBUMf 3neMCHTaf« 1 a 2 cooTBeTCTBy- 
Kwe xoHueBbte y^iacTxa hnacrapa 
(4>ir« 3). nocne qero oTxpuBaeTca ah*- 
^epeBAaanbHb^ xjianau 3, npeAaapHTenb- 
ho HacTpoeutoift aa aanaHHoe naaneime, 55 
h paOoiefl x:'flKOCTb» -paaxapHXtT cpeAKxw 
qacTb nnacTupa, AaaJieaae b naxepe no- 
BbnawT ao pacneTBoro r cfiecncwBaw- 
mero npaxaTHe xoKuesux y^acTxoB nnac- 



W i .2(l,,tX^l^ )| 



r»e L - ArtHBa nnacTupa t n; 

1^ - Anaaa HHTepBana BerepMeruu- 

HO CTH oOcaAHOft KOnOHHbt, MJ 

1 u ^ ~ AABHa ynnoTHHTCnbHoro 3JieMe«- 
* Ta rBApaBABiecKdro naxepa, m; 
• P - AasneHHe b m ap aana *ie c km x na- 
xepax npa npHxaTKM xoKueBux s 
ytacTXOB nnacTupH, Mlla; 
1 - paccroaBMe ot ycTbx cxBaxHKU 
ao BepxHefl rpaHHUbi BBTepBana 
HerepMCTUMHocTH o6caAHoA ko- 
iioHMhi. m; 
E - Monynb ynpyrocTH Marepwana 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

1q is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

|i is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 

leaky interval Iq of the casing that is weakened by holes 8. Lower packing element 2 is placed 

so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 

between the lower end of the upper packing element 1 and the upper boundary of interval /o 

^ P-/(l-2^) 
is the quantity a y equal to 2 f - ' , taking into account the elongation of the tubing • 

v "V 

during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P u where the middle portion of the patch in the interval / 0 is deformed by the 
calculated pressure P 2 « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval l 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval Iq of the casing by a distance a 12, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval Iq, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval Iq at equal distances of a/2 from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

M is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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[see Russian original for figure] 



[see Russian original for figure] 
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